INTRODUCTION
The debate about the maintenance of the shell colour and banding polymorphism of Cepaea nemoralis extends to the allelic isozyme variation of this species. Striking geographic differences have been found for several isozyme systems (Johnson, 1976 (Johnson, , 1979 Jones et aL, 1980; Caugant et a!., 1982; Ochman et al., 1987; Mazón et aL, 1988) and have been described as "molecular area effects" due to demographic and historic geographic fluctuations of the populations, more than to adaptation to local environment . Genetic changes for isozymes have hence been thought to reflect mainly the action of genetic drift (Ochman et a!., 1987) . These conclusions are based on the fact that, in most studies, the geographic changes in allozymes have a distribution pattern unrelated to that of the visible polymorphism (Caugant et aL, 1982; Jones et al., 1980) .
In the north of Spain, Mazón eta!. (1987) found two large geographic areas in which visible polymorphisms matched the main climatic regions of the Iberian peninsula, the "green" and the "brown" Iberia. We (Vicario et a!., 1988) found a similar association in an adjacent zone, which suggested to us some kind of climatic selection pro- (1988) found the same distribution in a study of polymorphism in 19 isozyme systems, and considered the coincidence as an argument in favour of differentiation into two geographic races due to the effect of climatic selection.
Here we test the generality of the findings of Mazón et a!., and whether climatic selection promotes adaptive allozymic and morphological regional differentiation near the limit of the distribution of this species.
MATERIALS AND METHODS
Forty-six populations were sampled in North Spain, in an area 200 km by 60km ( fig. 1 ) (Vicario et a!., 1988), adjacent to the region studied by Mazón et a!. (1987 Mazón et a!. ( , 1988 . The mean sample size was 54 snails and they were used for the electrophoresis of six enzyme systems with eleven putative loci: Saccharase orinvertase (EC 3.2.1.26; SAC, 2 loci), esterases (EC 3.1.1.1: EST, 3 loci), glucose phosphate isomerase (EC 5.3.1.9; GPI, 1 locus), diaphorase (EC 1.6.2.2; DIA, 1 locus), phosphoglucomutase (EC 2.7.5.1; PGM, 3 loci) and superoxide dismutase (EC 1.15.1.1; SOD, I locus).
Electrophoresis was based on the techniques of Mazón et a!. (1988) and staining methods were according to Selander et a!. (1971) and Harris et a!. (1976) . A modification of the histochemical staining method for disaccharidases (Lojda, 1972) was employed for saccharase. glucose oxidase (Sigma G-2133) 10mg.; sucrose (4 per cent solution) 35 ml.; agar 250 mg.
RESULTS
Allele frequencies at the eleven loci studied are shown in table 1.
Genetic diversity at the loci analyzed is similar to that in other studies Mazón et a!., 1988 (40) and Barbadillo (34) , belong to brown Iberia and fifteen to green Iberia. All populations included in class 2 belong to brown Iberia, except La Molina (19) that is located near the boundary between both climatic regions. Class 2 is characterized by high frequencies of the SOD-B, DIA-A, DIA-C and 
DISCUSSION
The large number of alleles of the SAC3 locus is characteristic of enzymes acting on an external substrate and their geographic variation may perhaps reflect their susceptibility to microgeographic variation in the nature of their substrate in the snail's diet (Gillespie and Kojima, 1968) . However, this variation does not seem to fit a geographic pattern.
A dendrogram based on the genetic distances, not presented here, would construct some geographic groups, but differing on the clear division in two zones for the visible and enzyme polymorphism described by Mazón et a!. (1987, 1988) . They are more similar to the geographic structuring 368 A. VICARIO ET AL. on visible polymorphism from both zones, might produce a "balance point" (Falconer, 1964) where genetic drift and selection trends counteract each other. Geographic isolation produced by the Ebro river and the mountains that divide green and brown Iberia, prevent genetic flow between the zones, as geographically neighbouring populations do have smaller genetic distances than those more distant. Jones et a!. (1980) suggest that demographic history explains the pattern of variation of enzyme polymorphisms in C. nemoralis in the Pyrenees.
In our case, genetic change due to drift, and conditioned by the action of climatic selection on the visible polymorphism, appears to have created two zones. Morphological variation is reflected as different genetic structure for enzyme loci of C. nemoralis populations in each zone.
